Influence of the period of year on the chemical composition and digestibility of pasture and fodder selected by goats in caatinga 
SUMMARY
This study aimed to verify the influence of months on chemical composition and in vitro digestibility of pasture and forage selected by goats in the semiarid region of Brazil's Pernambuco state. Six male goats fistulated in the rumen were used in a completely randomized design. Forage collection was conducted in herbaceous and shrub/tree layers, in order to simulate goat grazing, and materials were separated into leaves and branches. Extrusa and pasture collections were held in November, January and February/March. There was collection month (P <0.05) effect for pasture on dry matter (DM), crude protein (CP), neutral detergent fiber (NDF), acid detergent fiber (ADF), with average values of 458.27g/kg NM and 155.46, 521.30 and 390.13g/kg DM, respectively. For the stem (P <0.05) for DM, Organic matter (OM), mineral matter (MM), ethereal stratum (EE), ADF, acid detergent unavailable protein (AIP), total carbohydrates (TCHO) and dry matter in vitro digestibility (DMIVD), with average values of 487.47g/kg NM and 930.80, 69.07, 20.67, 440.30 and 63 .78g/kg DM, respectively. About the extrusa, there was collection time effect (P <0.05) on the DM, OM, MM, CP, EE, AIP, TCHO, Nonfibrous carbohydrates (NFC) and DMIVD, with average values of 84.53g/kg DM, 863.03, 136.97, 152.90, 33.60, 14.07, 676.37 and 55 .35g/kg DM, respectively. Rainfall changes in the rainy season in the caatinga altered pasture quality, causing changes in the diet selected by goats, mainly in DM, CP, CNF and DMIVD.
Keywords: food, extrusa, native pasture, semiarid region RESUMO Objetivou-se verificar a influência dos meses do ano sobre a composição química e digestibilidade in vitro do pasto e da forragem selecionada por caprinos no semiárido pernambucano. Foram utilizados seis caprinos machos fistulados no rúmen, distribuídos em delineamento inteiramente casualizado. As coletas de forragem foram realizadas nos estratos herbáceo e arbustivo/arbóreo, simulando o pastejo dos caprinos, e os materiais separados em folhas e galhos. As coletas da extrusa e do pasto foram realizadas nos meses de novembro, janeiro e fevereiro/março. Houve efeito do mês de coleta (P<0,05), para a folha do pasto sobre a matéria seca (MS), proteína bruta (PB), fibra em detergente neutro (FDN), fibra em detergente ácido (FDA), com valores médios de 458, 27g/Kg MN; 155, 46; 521, 30; 390, 13g 
INTRODUCTION
The Brazilian semiarid region is characterized by high temperatures, high evaporation rate and marked irregularity in rainfall distribution (both in time and space), with long drought periods (FERREIRA et al., 2009 ). These factors make livestock vulnerable to forage resource seasonality. The Caatinga, native vegetation of this region, has three distinct strata: arboreal, shrub and herbaceous, with predominance of deciduous plants that lose their leaves the dry season beginning, and many have thorns. In the rainy season, the herbaceous layer resurrects in the Caatinga, which features a variety of naturalized native and exotic plants. Among plants, about 10% may have forage characteristics, which can be exploited by animals through direct grazing (SOUZA et al., 2013) . However, at dry season, woody species leaves begin to compose most of animals' diet, reaching 80 % in ruminants. Many forage species available in the caatinga, Pernambuca, has high protein content, but low digestibility (Moreira et al., 2006) . Although protein amount may be enough to meet animal nutritional requirements during the rainy season, it does not mean that the protein will be available to ruminal microorganisms, as it may have a large indigestible fraction. Ruminant diet chemical composition in Caatinga varies widely depending on rainfall and botanical composition. The diet selected by grazing animals has different chemical and botanical characteristics compared to the forage available in pasture. More leaves and green materials are selected by animals in relation to stems and dead material (YDOYAGA SANTANA et al., 2011) . Therefore, information on animal dry matter intake in different Caatinga grazing systems is still scarce, especially when is handled in several different ways (FORMIGA et al., 2011) . For Araújo Filho & Crispim (2002) , native forage digestibility determined for goats and sheep, both in vivo, in vitro or in situ, are generally average. However, animal grazing performance indicates higher values due to selection during grazing, which is conducted by sheep and especially goats. Shrub and tree forages generally have lower digestibility coefficients than those found for herbaceous plants (SANTOS et al. 2009 ). Probably due to high lignin concentrations and secondary compounds found in these layers. This study aimed to investigate sampling month influence on chemical composition and in vitro digestibility of pasture (leaves and stems) and forage selected by goats in Pernambuco.
MATERIAL AND MÉTHODS
The experiment was carried out from November 2010 to March 2011 at the Goat-sheep Farming Training Center, contents were removed and stored in buckets, regardless of the time of collection, properly identified according to the animals to be returned after the extrudate collection. Subsequently, animals were released in the experimental area for 40 to 60 minutes. After this period, animals were taken and extrusa samples were collected. Samples were identified by animal, period and collection time and were stored for further analysis. Animal ruminal content was returned to the rumen after extrusa collection. In afternoon collections, animals were taken from the pasture immediately prior to collection, prepared as described above, and released in the experimental area. After pasture and extrusa collection, they were predried in a forced ventilation oven at 55 °C and grounded in a Willy mill, 1 mm type. Dry matter (DM) content was determined by drying at 105 °C for 24 hours (AOAC, 1995/ 930.15) . Mineral matter (MM) and organic matter (OM) were obtained after sample burning at 600 °C for 3 hours (AOAC, 1990/942.05). Nitrogen content was determined by Kjeldahl method (AOAC, 1995/954.01), and crude protein content was calculated by 6.25 x N factor. The ether extract was determined by extraction in ethyl ether in the ANKOM XT 10 extractor (ANKOM Technology Corporation, Macedon, NY, USA). For neutral detergent fiber (NDF) and acid detergent fiber (ADF) determination, the method described by Van Soest et al. (1991) was used through a Tecnal fiber analyzer, TE-149 model. Neutral detergent (NDIP) and acid (AIP) insoluble nitrogen contents were estimated in residues obtained from NDF and ADF through micro-Kjeldahl method. In order estimate total carbohydrates (TCHO), the equation proposed by Sniffen et al. (1992) was used, while non-fibrous carbohydrates (NFC) were estimated according to Mertens (1997) . DM in vitro digestibility (DMIVD) was obtained according to the methodology described by Tilley and Terry (1963) , following modifications described by Holden (1999) , with use of Daisy II equipment (ANKOM technology). It was used the completely randomized design in a factorial arrangement (2 x 3), (two strata (herbaceous and shrub/arboreal)) and three periods (November, January and February/March) for pasture. For extrudate evaluation, the completely randomized design was used (6 x 3), (6 animals x 3 periods (November, January and February / March)). Analysis of variance and mean comparison were conducted using the Tukey test at 5% probability. Data were analyzed using the SAEG (UFV, 2007 0 statistical program.
RESULTS AND DISCUSSION
There was collection month effect (P<0.05) for DM, CP, NDF and ADF in pasture leaves (Table 1 ). In the case of stems, there was also collection month effect (P <0.05) for DM, organic matter (OM), mineral matter (MM), EE, ADF, NDIP, total carbohydrates (TCHO) and DMIVD. DM declined for leaves and stems in the months of February / March due to increased rainfall observed during this collection period, because of the increase in CP and NDF in the leaves between January and February / March.
Rev. Bras. Saúde Prod. Anim., Salvador, v.18, n.3, Rev. Bras. Saúde Prod. Anim., Salvador, v.18, n.3, p.402-416 jul./set., 2017 ISSN 1519 9940 http://mc04.manuscriptcentral.com/rbspa-scielo http://dx.doi.org/10.1590/S1519-99402017000300001
For stem, there was increased FDA, TCHO, and reduced PIDA, observed for collections carried out in the same months of collection. These differences are probably due to the rains during the last two months of evaluation ( Figure  1 ), contributing to plants regrowth and consequently increasing the availability of youngest phytomass, altering the grass' chemical composition. CP values were higher in leaves, as expected, since leaves have higher cellular content in relation to stems, with values of 155.5 and 83.6 g/kg DM for leaves and stems, respectively. Leaf and steam average NDF levels were 521.3 and 765.7 g/kg DM, respectively. These values were higher for stems and lower for leaves than values found by Santos et al. (2009) , who observed average NDF content of 593.9 g/kg DM while studying the diet of fistulated sheep in a Caatinga area, in the same location and assessment period. Stems have high NDF content, as they have higher structural carbohydrate amount in relation to leaves, increasing pasture NDF and ADF amount. Average NDIP value was 86.07 for leaves and 575.8 g/kg CP for stems. Results found in this study were higher than those found by Moreira et al. (2006) and Ydoyaga Santana et al. (2011) , evaluating the rainy period, for leaves and similar for stems. AIP averaged 671.7 g/kg CP for leaves and 637.7 g/Kg CP for stems, reflecting Caatinga nutritional reality as a forage source. Although there is high protein content, a large fraction is complexed with lignin, making it unavailable to the animal. Collection months influenced (P <0.05) leaf DM, AIP and DMIVD and stem DM, OM, MM, NDF, ADF, NDIP, AIP, NFC and DMIVD of herbaceous layer (Table 2) .
Leaf and stem average CP contents were 162.5 and 77.2 g/kg DM, respectively, which were considered high for a pasture formed by caatinga. CP levels found in this study are above the minimum requirement of 70 g/kg DM recommended by Van Soest (1994) to keep a proper ruminal environment for microbial growth and maintenance. The high CP content observed in this experiment is due to the high leaf: stem ratio in the pasture, caused by precipitation during the experimental period. Formiga et al. (2011) assessed a Caatinga herbaceous layer enriched with buffelgrass and grazed by sheep and goats, in the dry period, in which a CP value of 33 g/kg DM was found. The authors attributed the low CP content to a leaf/stem ratio reduction in the pasture and to plant fruiting and senescence approximation, which was associated to enrichment by low-protein grass. Caatinga CP amount is usually not a limiting factor for animals, especially during the rainy season, as their diet consists of different forage species. However, possible high levels of secondary compounds, such as tannins, significant lignin amount and forage low digestibility, along with high AIP percentage, can make CP a limiting factor for animal performance, even in rainy seasons. Regarding the shrub/tree layer, DM values only varied (P <0.05) in the last collection month for leaves and stems (Table 3) . On average, leaf and stem DM contents were 470.9 and 501.6g/kg DM, respectively. Results found in this study were higher than those found by Drumond et al. (2007) Rev. Bras. Saúde Prod. Anim., Salvador, v.18, n.3, p.402-416 jul./set., 2017 ISSN 1519 9940 http://mc04.manuscriptcentral.com/rbspa-scielo http://dx.doi.org/10.1590/S1519-99402017000300001 Rev. Bras. Saúde Prod. Anim., Salvador, v.18, n.3, p.402-416 jul./set., 2017 ISSN 1519 9940 http://mc04.manuscriptcentral.com/rbspa-scielo http://dx.doi.org/10.1590/S1519-99402017000300001 Pax et K. Hoffman. CP amounts during collection months were 169.6 and 89.9 g/kg DM for leaves and stems, respectively. These results were similar for leaves and lower for stems compared to those found by Ydoyaga Santana et al. (2011) , 164.7 g/kg DM, Evaluating the caatinga's chemical composition in the rainy season. Leaf NDF contents were similar between the first and third month, differing from the second month, with average results of 482.1 and 715.6 g/kg DM for leaves and stems, respectively. Values were higher for leaves and lower for stems than those found by Moreira et al. (2006) , 644.6 g/kg DM, while assessing Caatinga forage chemical composition in the rainy season, while ADF, 516.5 g/kg DM, was higher than that found in this study for leaves and stems, 357.6 and 457.9 g/kg DM, respectively. DM values for herbaceous and shrub/tree layer leaf and stem fractions showed no difference (p> 0.05), with average values of 445.6 and 473.4, and 470.9 and 501.6 g/kg DM, respectively (Table 4) . Results were similar to those found by Araújo Filho et al. (2002) , with average values of 468.3 g/kg DM, while assessing leaves of different Caatinga species in various growth stages. Leaf DMIVD of both layers was considerably high. The leaf fraction had higher digestibility compared to stems, due to having fewer structural carbohydrates (NDF and ADF), increasing nutrient digestibility. Herbaceous layer showed higher DMIVD compared to the shrub/tree layer, with leaf DMIVD values of 687.2 and 637.4 g/kg DM and stem DMIVD values of 475.5 and 442.1 g/kg DM, respectively. Shrub/tree layer plants have lignified stems, reducing DM digestibility. Taking into account forage species layer and plant structure in the rainy season, Ydoyaga Santana et al. (2011) studied cattle in Brazil's Pernambuco state semiarid and found higher leaf selection compared to stems, ranging from 41.0 to 63.8 % for leaves and from 12.9 to 16.5% for stems in the herbaceous layer. In the tree/shrub layer, values from 17.3 to 33.3 % for leaves and from 4.7 to 10.6 % for stems were found. Differences in plant component intake may be even higher when goats are studied, as these animals are known for cutting or lopping branches, giving preference to plant leaf herbivory. Extrusa chemical composition and DMIVD were influenced by collection months (P<0.05), except for NDF, ADF and NDIP (Table 5) . It is noteworthy that selectivity exerted by goats may lead to a different chemical composition from pasture. DM content ranged from 152.7 g/kg DM, in November, to 111.5 g/kg DM in the last collection month, which was associated with plant regrowth, promoting younger forage availability in the last assessment month. Younger forage was promoted by the rainfall that occurred in the last two collections, and allowed for goats to select diets with younger forage species that had high moisture content, resulting in extrusa DM reduction. Extrusa DM percentage in the evaluation periods was lower (P< 0.05) than that observed in forage samples (herbaceous and shrub/tree layers) (Table 4) , which was probably due to goat selection and saliva presence in the extrusa, moistening the intake.
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Rev. Bras. Saúde Prod. Anim., Salvador, v.18, n.3, p.402-416 jul./set., 2017 ISSN 1519 9940 http://mc04.manuscriptcentral.com/rbspa-scielo http://dx.doi.org/10.1590/S1519-99402017000300001 411 Rev. Bras. Saúde Prod. Anim., Salvador, v.18, n.3, p.402-416 jul./set., 2017 ISSN 1519 9940 http://mc04.manuscriptcentral.com/rbspa-scielo http://dx.doi.org/10.1590/S1519-99402017000300001 412 Rev. Bras. Saúde Prod. Anim., Salvador, v.18, n.3, p.402-416 jul./set., 2017 ISSN 1519 9940 http://mc04.manuscriptcentral.com/rbspa-scielo http://dx.doi.org/10.1590/S1519-99402017000300001 413 CP content variation only occurred between samples taken in November 2010 and February/March 2011, probably due to lack of rain in the first evaluation month and rainfall occurrence in the following months (Figure 1) , increasing extrusa CP content. Average crude protein content was 153.10 g/kg DM, lower than the result found by Pfister (1983), 192 .00 g/kg DM, for goats in Caatinga during the rainy season. Santos et al. (2009) , while studying fistulated sheep in the same experimental area, found results below those of this study, possibly due to goat selectivity during grazing, having a diet with higher protein content in relation to sheep According to Goetsch et al. (2010) , several factors may influence forage selection, with concentrate supplementation among them, allowing for higher or lower diet selection, according to genotype. Results found in this study indicate that animals were able to select forage as to keep extrusa CP above the minimum required for rumen microorganism growth. Casey & Van Niekerk (1988) pointed a diet CP content of less than 60 g/kg DM as a considerable reducing factor for Boer goat voluntary intake. According to Poppi & McLennan (1995) , a minimum percentage of 70 g/kg DM is required for proper microorganism activity in the rumen, in order to use forage fiber components ingested. In addition, the authors stated that lower levels would cause forage intake decrease, reflecting in lower performance. Despite the high crude protein level found in goat extrusa, studies that qualify this protein, involving fractionation evaluations that may allow for elucidating its availability, are needed. Both herbaceous and shrub/tree layers, as well as extrusa, showed low in vitro DM digestibility rates. Caatinga includes forages that can reach CP contents higher than 200 g/kg DM. However, Caatinga forage digestibility is usually low (ARAÚJO FILHO et al., 2002; SANTOS et al., 2010) , as native Caatinga forages often have high tannin contents. Moreover, fiber and lignin content increase during the dry period. Low forage digestibility has always been associated with high lignin content. CP content may not be a limiting factor in Caatinga, but the likely high tannin and lignin content presence on forage and its low digestibility, associated with a significant AIP percentage, could make CP a limiting nutrient for animal performance in rainy season. NDF and ADF contents were the same throughout the experiment, showing that, although Caatinga vegetation is very dynamic and undergoes constant chemical composition changes during short time periods, goat extrusa during grazing remained the same, without NDF and ADF content changes. Araújo Filho et al. (2002) studied Caatinga deciduous woody species phenology and nutritional value, which are considered important for ruminant diets, and found chemical composition and in vitro digestibility variations throughout the phenological cycle. The best results were achieved during full vegetation, which also coincided with increased biomass availability. Corroborating this statement, Vasconcelos et al. (1996) observed pasture crude protein content decrease during transition from rainy to dry season, while the opposite behavior was observed for NDF and lignin concentrations. However, DMIVD values in this study ranged from 51.41 to 59.30 g/kg DM and were higher than 460 g/kg DM, which was found by Marques et al. (2014) while studying a Caatinga area from Cariri region, Paraíba state. Variations may be associated with ripeness degree, plant collection period and rainfall influence on DMIVD, leading to CP reduction and lignin increase, which contributed to maximize neutral detergent and acid fiber content, reducing digestibility (SOUZA et al., 2013) . Caatinga herbaceous and shrub/tree layers had similar chemical compositions throughout the experiment, except for herbaceous layer leaf DMIVD, which was higher than shrub/tree layer leaf DMIVD, with values of 687.0 and 637.4 g/kg DM, respectively. Changes in rainfall of rainy season in the caatinga altered pasture quality, causing changes in the diet selected by goats, mainly in DM, CP, NDF and DMIVD.
